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Indian Standard
REQUIREMENTS FOR SLUDGE DE-WATERING EQUIPMENT
PART 2 VACUUM FILTRATION EQUIPMENT

0.
0.1 This Indian

FOREWORD

Standard ( Part 2 ) was adopted by the Indian Standards Institution on 28 June 1983, after the draft finalized by the Public Health Engineering Equipment Sectional Committee had been approved by the Civil Engineering Division Council. 0.2 Sludges produced during sewage treatment contain large percentage In many situations it is, therefore, necessary that these shouId of water. be dewatered so that solids obtained after dewatering can be easily handled and disposed off. The liquid obtained during riewatering is Vacuum filtration is employed to usually returned to the plants inlet. separate a solid from its associated liquid by means of a porous media which retains the solid but allows the liquid to pass. 0.3 Anlong the vacuum filters, the revolving drum filter is most widely used (see Fig. 1 ). type continuous vacuum

0.4 In calculating the size of filter, the desired moisture content of the If wetter cake content of the filter cake filter cake is one of the factors. is acceptable higher filtration rates and lower coagulant dosage can be used. Sometimes for certain sludges, coagulant dosage may not be The filtration rate is expressed in kg of dry solids per square necessary. metre of medium per hour. It varies from 10 kg/mz/h for activated sludge alone to 50 kg/ml/h for primary sludges. A design rate of 15 kg/ma/h is a conservative figure that can be used when the quality of sludge and the type filter to be used are not known.

of

0.5 This standard is being published in three parts. Part 2 deals with the requirements for vacuum filtration equipment. The other parts in the series are given below: IS : 10037 ( Part 1 )-1981 Requirements for sludge de-watering equipment: Part 1 Sludge drying beds-sand, gravel and underdrains. IS : 10037 ( Part 3 )-1983 Requirements equipment: Part 3 Centrifugal equipment 3 for sludge de-watering ( solid bowl type ).
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PNEUMATIC A
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STRINGS RETURN

OR COILS TO DRUM

FIG. 1

GENERAL ARRANGEMENT OF DRUM FILTER

0.6 In the formulation of this standard due weightage has been given to international co-ordination among the standards and practices prevailing in different countries in addition to relating it to the practices in the field in this country. 0.7 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS : 2-1960*. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

1. SCOPE 1.1 This standard ( Part 2 ) lays down requirements equipment used for sludge de-watering.
*Rules for rounding off numerical values ( revised ).

for vacuum

filtration
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IS : 10037 ( Part 2. MATERIALS 2.1 Drum

2 ) - 1983

- Depending upon the slurry characteristics, the drum be made out of mild steel conforming to IS : 1977-1975*, mild rubberlined conforming to IS : 4682 ( Part 1 )-19687 or stainless conforming to IS : 6911-1972:. For sewage, mild steel should be for the construction of drum.
be made out of mild steel conforming

may steel steel used to felt,

2.2 Vat - The vat should IS : 1977-1975*.

,2.3 Filter Medium synthetic fibre or plastic
.3. DIMENSIONS

The filter medium should be of wool, cloth, or stainless steel mesh or coil spring.

filter is dependent upon the amount of slurry to be filtered in unit time. Leaf filter test is used for determining the most suitable filter medium and for finding out the extent of conditioning ,of sludge required prior to vacuum filtration. The procedure of leaf test is given in Appendix A. 3.2 Generally filters are specified by diameter multiplied by length

3.1 The size of the vacuum

(DxL).
4. DESCRIPTION

OF CONSTRUCTION

drum is made of sections and supported horizontally at its The part of the drum is subtrunnions rotating in housed-bearings. merged in a steel vat containing sludge and is rotated through worm gear drive or chain and sprocket drive which in turn is driven by electric Internal piping running lengthwise is connected under each motor. sector and placed against a stationary valve, and end of which is connected to the housed bearings and the other to vacuum through receiver and moisture trap. 5. OPERATION 5.1 Valves and piping are so arranged inner side of the filter medium. as to apply a vacuum on the

4.1 ?`he

5.2 As the drum rotates, each sector comes under vacuum and sucks the slurry which passes through the filter metlium placed over the drum. The cake formed on the drum surface may be discharged either by a An oscillating scraper, string or belt which is part of filter medium. --__ *Specification for structural steel ( ordinary quality t&de of practice for lining of vessels and equipment
Rubber lining. $Specification fur stainless steel plate sheet and strip. 5 ) ( secand reuision ).

for chemical processes: Part 1

IS : 10037 ( Part 2 ) - 1983 agitator forming the part of the filter is provided to keep the slurry in suspension. A vacuum of 500 mm to 650 mercury is generally applied. The drum normally turns at a peripheral speed of 7 to 40 rev per hour A typical illustration of a vacuum filtration equipment ( maximum ). is shown in Fig. 2. 5.3 The filter run may not exceed 30 hours per week in small At larger allow time for conditioning, clean up and delays. may work for 20 hours per day. 5.4 The moisture of filtered cake valies normally of raw activated sludge to 70 percent for digested 5.5 Filters shall be operated to produce a cake moisture if it is to be heat dried or incinerated. 5.6 At sticking the end sludge. plant to plants, it

from 80 percent in case primary sludges. of EO to 70 percent

of each filter run, the filter fabric is cleaned to remove A jet of water is used to clean the filter medium. in a separate room or bui!ding with

5.7 The filters are usually located adequate light and ventilation.

APPENDIX ( CZause 3.1 )
LEAF TEST

A

A-O.

The main objective of the leaf test is to evaluate the effect of different fabrics, fabric forms and drying times on filter yield. Varying dozes and types of chemicals should also be tested to establish chemical conditioning requirements. A-l. The leaf consists of a metal disc of about 30 cm2 area on which the filter medium is tightly fixed. The leaf filter is submerged in a sludge container of known solid contents. A chemical is added to the sludge in measured quantity and the sludge is kept stirred. A-2. The basic steps in performing a filter leaf test are as follows and should be repeated number of times to optimize the performance of each media tested: a) Condition the sludge in 90 to 25.0 litres containers. the

b) Submerge the filter leaf into the sludge slurry and operate vacuum pump for a varying time with varying vacuum. c) Gently remove the filter leaf from the sludge slurry cake to dry for a fixed drying time. 6

IO allow the
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FIG. 2

TYPICAL INSTALLATION OF A VACUUMFILTRATION EQUIPMENT
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d) Remove the cake from the filter leaf and measure the weight and moisture content of the cake. Note the cake thickness and separability from the media. e) Measure the filtrate suspended solid and filtrate volume. equation: x

A-2.1 The filter yield is then calculated
L =

using the following

Dry sludge weight ( g ) x number of filtration area of test filter in square centimetres

cycles,`hours

where L is filter yield in g/cmz/h.
the above test.

NOTE-

A suitable scale up factor should be applied to the result obtained diagram of the apparatus for leaf

from

A-3. A schematic
Fig. 3.

test is given in

SLUDGE
CONTAINER FILTERING FLASK

FIG. 3

APPARATUS FOR LF.AI; TEST
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